Biodistribution of the novel anticancer drug sodium trans-[tetrachloridobis(1H-indazole)ruthenate(III)] KP-1339/IT139 in nude BALB/c mice and implications on its mode of action.
The ruthenium complex sodium trans-[tetrachloridobis(1H-indazole)ruthenate(III)] (KP-1339/IT139) has entered clinical trials as the more soluble alternative to the indazolium compound KP1019. In order to get insight into its distribution and accumulation throughout a living organism, KP-1339/IT139 was administered intravenously in non-tumor bearing nude BALB/c mice and the Ru content in blood cells and plasma, bone, brain, colon, kidneys, liver, lung, muscle, spleen, stomach and thymus was determined at several time points. The Ru concentration in blood cells and plasma was found to increase slightly within the first hours of analysis, with the Ru concentration being 3-times higher in plasma compared to blood cells. The plasma samples were subjected to analysis by capillary zone electrophoresis (CZE) and size exclusion/anion exchange chromatography (SEC-IC) both coupled to inductively coupled plasma-mass spectrometry (ICP-MS) and a large majority of the total Ru content was found attached to mouse serum albumin (MSA), confirming similar behavior to KP1019 in an in vivo setting. Within 1h, the peak ratio of approximately 1.2-1.5 Ru per albumin molecule was reached which declined to about 1 Ru per albumin molecule within 24h. Beside the MSA adduct a higher molecular weight species was observed probably stemming from MSA conjugates. In addition, the tissue samples were mineralized by microwave digestion and analyzed for their Ru content. The highest Ru levels were found in colon, lung, liver, kidney and notably in the thymus. The peak Ru concentrations in these tissues were reached 1-6h after administration and declined slowly over time.